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r-Irradiation to Mushrooms

(1) Effect of y-Irradiation on the Stability and Activity of Nucleic

Acid Related Substances and Enzymes in Mushrooms

Takenori Mouri, Keiko Hata, Junko Terada and Wataru Hashida

Mushrooms (Psalliota bisporus) and Shii-take (Lentinus edodes) were irradiated with
r-rays of 5 to 50x10° rad., and changes of nucleic acid related substances were investigated by
means of chromatography with a Dowex 1x8 column. ATP in mushrooms and Shii-take
disappeared at a dose of 5%X10° rad, whereas ADP remained as much as the initial amounts
(Figs. 1 and 2, Tables 1 and 2). Changes in the amounts of mononucleotides were negligible.

Preliminary experiments were carried out on the extractability of nucleic acid related
enzymes from mushrooms. Extracted enzyme solutions from mushrooms were subjected to r-
irradiation, as a result. their ribonuclease, phosphodiesterase and phosphomonoesterase activities
remained moderate even at a high dose of 5%10° rad (Figs. 3 and 4).

It seems reasonable to consider that there is a possibility of the breakdown of nucleic acid
related substances during the storage by the actions of the enzymes that have remained after

the r-irradiation.
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1. 7 BBEHEZE SEAEPIEFRIRSLEFERAFICHEH I L/, Co® $#lid4Y 5,000 F
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a) Fresh, not irradiated, stored at 5°C, b) Irradiated at 5x10° rad. ¢) Irradiated at 5X10° rad.
Fig. 1. Chromatograms of nucleotides of 7y-ray-irradiated mushrooms. (10ml-fractions)



Table 1, Nucleotides in 7-ray irradiated-mushrooms.

T

Samples | IFrac. B**Frac, C|5-AMP|5-UMP|UDPAG{ ADP | ATP
Not irradiated, | UV 260%* 05.77 | 6.94 | 5.31 | 4.50 | 48.61| 24.65 ‘ 32.88
stored at 5°C | i mole/g dry wt. 0.82 | 0.95 3.56  4.93

j ! |
Not irradiated, UV 260 98.88 | 6.24 | 6.03 | 3.75 | 40.38 | 17.23| 32.82
stored at room temp. |, 1oje/g dry wt. 0.92 | 0.82 2.73 | 5.20
Irradiated at UV 260 112.74 | trace | 3.51 | 6.37 | 46.75| 25.54 | 27.53
5x10° rad « mole/g dry wt. 0.41 | 1.36 3.83 | 4.58
Irrad&ated at UV 260 61.97 | trace | 8.28 7.97 43.78 | 30.01 | trace
5x10° rad 4 mole/g dry wi. 1.23 | 1.64 4.52
* Fraction from chromatography, including nucleosides and bases.
** Ahsorbancy at 260 mp of each fraction.
Table 2, Nucleotides of r-ray irradiated Shii-take.

Samples Frac. B¥|Frac. C|s-AMP|5-UMP|5-GMP| ADP | ATP
Not irradiated, UV 260% 7.48 | 26.18| 2.13 | 5.78 | 4.951 38.87| 22.08
stored at 5°C # mole/g dry wt. ©0.30 | 1.02 | 0.71| 4.89| 2.7
Not irradiated, UV 20 7511 31.62 ‘ 2.08 | 2.18 | 5.04| 25.68| 9.52
stored at room temp. |\ ole/g dry w. ; 0.30 | 0.40 | o0.82| 3.67] 1.32
Irradiated at UV 260 0.88| 40.24 | 4.55 | 1.26 | 9.70| 36.16 | trace
5X10° rad ¢ mole/g dry wt. | 0.43 0.17 1.22 3.94
Irradeiat d at UV 260 43.65 | 19.52 | 4.80 , 5.98 14.28 | 36.16 | trace
5X10° rad 4« mole/g dry wt. 0.51 | 1.02 | 2.14| 4.48

* Fraction including nucleosides and bases.
** Absorbancy at 260 mp of each fraction.
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b4 <, 5-AMP, 5-UMP Sici3bTFhisifEdd -7, BREBICERTZIIELONG
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BUANICTy ¥ av—0 EABOKGT r RERH UAERE Table 2IK77 L3 THS. C
OBARFRHHBOZMRETH ATP 0@d s Lpohic. ATP By 4 2y FEREANTRA
BET, DREEPIKLAEEEACL > TEILTEDOTHEO>EELONS.

TEERH LA S X10° rad X, 5 x10° rad KTIZ ATP 3fih b EIFE &4 - foh3, ADP,

—226 —



AMP 3 R#iF EhEDBREBE - .

CDEHINRIVvIF FOENMDOERELT
T BB X IHBRSOSENETEL SN
3. 5x10° rad ,n5 5 X10° rad ITHRB T ST
3L, RIVAFFOEMEBELL L7, D
HiT, rBRBHCELTEREUCEARSBER
TR EEEIREINLBLODT, PUTriR
BHC B 3B RBELATZOREHIT >V THR
L.

2. HEEFEHBEOME

EDIDFREIOZEYIFHRIREMN T
AEEELT, =9 ¥alv—A, Y4875 %E%
FEL, FALUMBAERPESTHS ), i
ENL SV EMTRIE IO MITONTHE
L7z,

Table 3 (v A4 25 KRB LABTH B
RNase, PDase, PMase i Eiilid 5729
b, BEANELRLALEDONL, =y ¥
W—LDBEDRIERREERSB L.

Table 4, 5 GEhEFNh v Yalb—4H, ¥

Table 4. Effect of extraction time on the enzyme
activities in mushroom extlacts.

Extraction |Activity | Protein fg?g:f;

. .o (units/mg

time (hr) | (units) | (mg) protein)
b o 257 | 42.6 | 6
RNase 0.5 22| 47.5 6
2 | 330 44.0 8
4 i 310 | 45.0 7
0* 1.725 | 42.6 40
PDase 0.5 ! 1.959 | 47.5 40
2 1,848 | 44.0 42
4 1,375 | 45.0 31

o* 61,800 | 42.6 1,450

PMase ‘ 0.5 28,021 47.5 590
| 2 14,430 | 44.0 327
o 6,100 | 45.0 136

* The homogenate was centrifuged immediately
aftcr homogenation.

Table 3, The enzyme activities extracted with
various solutions from Shii-take.

Extraction }Activity|Protein ?cpt?gll‘ti;
solutions (units) (mg) (S:;ttzi/rxsg
Water 2,301 | 84.1 28
0.2M Tris
Dider (pH 7y| 1-182| 60.1 | 20
RNase | 3 9% NaCl | 1,87 | 740 | 16
0.2% Sucrose 911 | 89.4 10
0.2N H,SO, 1,287 | 41.5 31
Water 2,224 | 84.1 26
0.2M Tris
butter (pH 7)| 827 | 60.1 14
PDase | § 9% NaCl 627 | 74.0 8
0.2% Sucrose| 1,090 | 89.4 12
0.2N H,SO, 12| 41.5 0
Water 75,754 | 84.1 901
0.2M Tris
buffer (pI1 7) | 52:170 | 60.1 | 867
PMase |  oo5 NaCl | 54,435 | 74.0 | 735
0.2% Sucrose | 12,314 | 89.4 138
0.2N H,SO, 5,346 | 41.5 129

Table 5, Effect of retention time from homoge-
nation to centrifugation on the enzyem
activities extracted from Shii-take,

Retention [Activity |Protein nggfﬁ
| time (hr) | (units) ' (mg) (;;‘;:Z{Sg
1 2,391 | 84.1 28
2 1,483 | 40.5 37
RNase 4 3,690 [ 59.2 62
6 2,664 | 54.3 49
18 2,368 | 79.3 30
1 2,224 | 84.1 26
2 1,068 | 40.5 26
PDase 4 1,870 | 59.2 32
6 1,144 | 54.3 21
18 2,283 | 79.3 29
; 1 75,754 | 84.1 901
‘ 2 41,038 | 40.5 1,012
PMase 4 93,732 | 59.2 1,723
6 98,400 54.3 1.662
l 18 142,440 | 79.3 1,795
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Table 7. Comparison of the activities of nucleic
acid degrading enzyme in caps and

Table 6, Comparison of the activities of nucleic stems of Shii-take.

acid degrading enzmes in caps and — T Specific
stenis of mushrooms. Sample Activity | Protein acptivity
_ P Cunit) | (mg) (units/mg
!Activity Protein as‘ifs:fl; unt mg protein)
Sample (unity | (mg) (units/mg RNase Caps © 2,200 123.2 18
protein) Stems 345 | 30.9 10
Caps 1,804 | 256.6 7
RNase d
Stems 187 | 30.8 6 PDase | CAPs 858 | 123.2 7
Stems 172 30.9 6
D3 Caps 9,831 | 256.6 38
PDase ’ j -
Stems 1.266 | 30.8 n PMase | C2Ps 58,575 | 123.2 470
Stems 4,644 30.9 150
PMase | Caps | 473,550 | 256.6 | 1,845
Stems 7,313 30.8 237 Table 8, Change in enzyme activities during

storage of mushrooms at various
temperatures,

3. EZDOIKEFOREBABEBRROEE i Activity | Protein| SPecific
s ks [ e \ Storage ctivity | Frotein activity
BEY 2=y v an— aDGBkMPOREY \I (unit) | (mg) (:rnoltt:i/Sg
MY - - . P = ~
DOFERERPCHRLAIETFTECEERMNL RNase | 25°C-2¢hr’ 303 418 7
# i 25°C, 48hr 324 | 46.1 7
) | 5°C.4ghr| 341 42.3 8
EXDT, BRiCwy ¥ ar— ORI ‘

_ ] . ‘ Fresh, ohr 1,725 | 42.6 40
EFHLVTFO LIEhARS, RETRERE PDase 25°C, 24hr 1,519 | 41.8 36
LT25°C, 48R COMRICB T AREHT 25°C, 48hr| 1.856 | 46.1 40

. . N 5°C, 4gh 1,650 : 42.3 39
OHEEL LN, CRIXEOCE T REHL . i
i Fresh, ohr| 61,800 | 42.6 1,451
23 = B AL m 1 e H?x -~ ra s
THREFBIT A5A0KRBHMEBMLE DLZDT PMase | 25°C. 24br | 52,920 | 41.8 1.266
»5. 25°C, 48hr | 63,720 | 46.1 1,382
Table 8 IC7RF L5 IC 25°C, 48MEIETH 5°C.48hr| S4.780) 2.3 | 1,2%




RNase, PDase. PMase jF# =N ZNIZ A XERBI ON o7, B °CTHERTAEAR
LHHARELEALBERE M1
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BEREHOPUDHBLTRE L-EBAL . 200 TRIFLABALZHE TS &, PDase
FBHICOVTR, iTBOBARBRBICHRTEESHEVET LTV 008D 50z, RNase,
PMase IC>WWTRFLOERRED NS h -1

z &

Ty Y an— N ORFERRODICELS r BEELHTENTOEY, 5 x10° rad ZRAL
723412, ATP, ADP (kT8 5-X 7 LA F FERRIBIFLAEEEZ P - 5-RJVATFF
BEELEWKSTHEN, <9 Y v—LhOBHEOESEY AT, EREBEBREL
EEZ 515, Guardia 52 ZAEPICKLT 1.0X10° rad DI FTOBHETRR VA VEF, X7V
AF FEBCREENLOC LERNTVS, ERRSOEZER R, KFKICBL THREOHNE
ELRIETT AT EMASNTNEYE, *DCARBVTHELARHGE I CREX LY S L,
ATP REHE T TR SN,

THRBHICE - TATP BRI, CHABREABRIMRBRRE LMDV TIR 4%0OKR
HFREHRIEOHG., BBEld~y ¥ an— A EORWBY, NERED, BREEHROKE LI

LT, ATP 5 AMP e~ THERERESRKICDNTEB LI,

Ty Y a—Lih, Y425 OEBNREEETREI 25°C, 5°C OFEFRERETHBH, 5 X10°
rad ORFIC L THUYFEEMIETF L. LinL pasteurization ZEH LT 3BEOKRETRIZ
EAERBRINKBVOT, Z0HKOREHRICOBEORAICE U TIEM T 2 iENS 5,
English sole (£ 7 ¥ @ 1 #/) iTxd 2 EKGEEB RS ICH T, nuclesidase, nucleotidase {3 HEATIC
RET, TOROREMENCIER LSS C EMBESRTHE™,

&M PDase iEld, ¥DCRTEHESAAHLIDS, o LOMBINTHREROET
AHINIBOFBRRETE . RETEIRERSOEENEZSNID, SROBHFHITED
LTAMEBL,

= #

Ty YA N—ARUHEVA ZFICrBERML, R VA F PBIAUKBSBEREROEECH
THREEELON, EDOCXVBMEREMBT LR, 5°CTREMICFTESFAXITHLE,
Z2OBWHEOMMTECEMEREA LD DN,

Ty a—LODEA, pasteurization FIDHE S X10° rad TR X7V AF FEEB LU B8
ARBETROTHICRIZOEERE,-7c, XD EH, 5 x10° rad OFBHTIZ ATP 2F
LMD L, E-BERRABOBEIN, BEREIS OBAOBUT TH- 1.,

OIS, MRS, MEMEED o CRRAFFIRAEER, ZNERETICREERTIENASERSE
RICFEHELET, 2%, 7 SR UTHOEIFTRER SRR h I TR 30 1< Bl < Ofts
AREEROCARAELTESRQHOFRFICE CBAR LT ET.
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